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Does a Retrieval-Enhancing Drug that does not disrupt 
Hippocampal Functioning Alleviate the Context Shift Effect in Rats?
Adam Sutter & Paula M. Millin, Department of Psychology, Kenyon College
Background
Research has shown that forgetting is demonstrated when
the stimulus conditions at the time of retention differ
considerably from those present during learning (McGeoch,
1932; Spear, 1978). This type of forgetting, known as the
context shift effect (CSE), has been attributed to the
organism’s inability to retrieve the memory due to the lack
of sufficient or appropriate retrieval cues (for a discussion
of this theory, see Spear, 1978). Recently, Millin & Riccio
(2004) have challenged this view, suggesting that the CSE
may result from active inhibition of responding in a context
that is noticeably different from the training context. The
hippocampus is implicated in this process, as evidenced by
studies showing an alleviation of the CSE following
hippocampal damage (Honey & Good, 1993). As part of a
series of experiments designed to test the retrieval failure
hypothesis of the CSE, Millin & Riccio (2004) found that rats
given low dose injections of D-amphetamine just prior to
testing in a shifted context demonstrated a near complete
alleviation of the CSE. D-amphetamine is known to be a
retrieval-enhancing drug (Sara, 1984), however, it is also
known to have an inhibitory effect on the neurons of the
hippocampus (Sara & Deweer, 1982). Thus, amphetamine
could theoretically alleviate the CSE by either (1) enhancing
memory retrieval, or (2) inhibiting contextual processing by
disrupting the functioning of the hippocampus.
Groups
Same (n=15): Train A, Test A or Train B, Test B
Shift (n=9): Train A, Test B
Shift-Amphetamine (n=11): Train A, subcutaneous injection of D-amphetamine
(0.50mg/kg) 20 min prior to test in B
Shift-Glucose Train A, subcutaneous injection of glucose (100mg/kg, n=12; 250mg/kg,
n=7) 25 min prior to test in B
Shift-Caffeine Train A, subcutaneous injection of glucose (10mg/kg, n=7; 20mg/kg, n=9;
30mg/kg, n=8) 30 min prior to test in B
Shift-Amphetamine-Pseudo (n=7): Train A with no shock, shock in C 2 hours later,
subcutaneous injection of D-amphetamine (0.50 g/kg) 20 min prior to test in B
Shift-Saline (n=5): Train A, subcutaneous injection of saline 20 min prior to test in B
Conclusions
Results are consistent with the view that the CSE results
from active inhibition of responding in an altered context
(Millin & Riccio, 2004), since a retrieval-enhancing drug with
no inhibitory effect on the hippocampus failed to alleviate
the CSE. These results are also consistent with studies
showing that hippocampal lesions alleviate the CSE (Honey
& Good, 1993).
Purpose & Overview
The current study attempted to decide between these two
possibilities by comparing the effect on the CSE of pretest
administration of amphetamine (0.50mg/kg), which inhibits
hippocampal neurons, and another retrieval-enhancing
substance, glucose (100mg/kg), which has no known
inhibitory effect on the hippocampus. Rats were trained
and tested in either the same context or in different
contexts. Some rats received either amphetamine, glucose,
or caffeine shortly prior to testing in the shifted context.
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Materials & Methods
Subjects: Seventy-eight adult female Sprague-Dawley rats
Apparatus: Training was conducted in a standard passive avoidance (PA)
chamber (see picture to left)
Contexts: Context A (6x6): strawberry scented room with dim red lighting
and background white noise.
Context B (15x20): no artificial odor, bright white lighting, and no
background noise.
Drugs: D-Amphetamine sulfate (0.50mg/kg), glucose (100mg/kg,
250mg/kg), caffeine (10mg/kg, 20mg/kg, 30mg/kg)
Procedure: Rats were trained in a passive avoidance chamber in either
context A or context B. Twenty-four hours later, rats were tested in either
the same context or an altered context. Groups of rats were given
subcutaneous injections of either D-amphetamine (20 min), glucose (25
min), or caffeine (30 min) prior to testing. Memory was measured as time to
cross to the black side of the PA-chamber.
Results
• No differences between groups at time of training, F =
0.052, p > 0.05
• Group Shift showed CSE: Group Same (M = 326.7) had
higher testing latencies than Group Shift (M = 107.7; MD
= 108.9, p < 0.05
• Amphetamine alleviated the CSE: Group Shift-
Amphetamine (M = 490.9) had higher testing latencies
than Group Shift (M = 107.7; MD = 190.17, p < 0.05)
• Glucose (100mg/kg, 250mg/kg) did not alleviate CSE: No
difference between Group Shift (M = 107.7) & Group
Shift-Glucose (M = 73.8; MD = 16.38, p > 0.05)
• Caffeine (10mg/kg, 20mg/kg, 30mg/kg) did not alleviate
CSE: No difference between Group Shift (M = X) & Group
Shift-Caffeine (M=X, MD=X, p>0.05)
Figure 1.  Mean Testing Latencies (s).
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